Preface
In the last few years, interest in improving DOD acquisition management has progressed from the study phase to implementation of some reforms. This paper reflects development of one methodology program managers can use to contribute to this effort.
To the military operator, the term "program manager" is perhaps pejorative. To be successful, program managers should be proactive "program leaders." In my opinion, program managers and other members of the acquisition team have more flexibility than the military operator; this translates into more opportunities to exercise leadership. My aim in conducting this research was to examine factors that contribute to program and program manager success. Just as leadership is a combination of wisdom and practice, so is program management. I hope my efforts have contributed to the field of knowledge that future leaders in acquisition can draw upon. Special thanks to my faculty advisor, Lt.
Col. Douglas Drake, for his guidance in helping me structure and prepare this paper.
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Abstract
Department of Defense (DOD) acquisition programs and projects frequently experience cost overruns, performance deficiencies, schedule delays or cancellation.
Often, a good program manager using effective leadership and program management practices is the main reason for a program's success. By examining successful programs and relevant literature on program management and defense acquisition, critical success factors can be identified and explained.
Critical success factors for DOD program managers were identified through factor analysis of the body of acquisition literature. The factor analysis technique developed by With such a large defense acquisition system, errors and inefficiencies are bound to occur. Acquisition "horror stories" are frequently cited in newspapers and magazines and further fuel the public perception of the poor state of the DOD acquisition system.
Besides the negative publicity, the real impact is on defense readiness, performance and cost effectiveness. Since World War II, six blue-ribbon commissions have studied DOD acquisition and recommended remedies. Adoption of some of these recommendations, new regulations and laws have all failed to alter the public perception that the DOD acquisition system produces more failures than successes.
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Statement of the Research Question
Critical success factors (CSF) are those factors (management, leadership, process) critical to an organization's mission success. The purpose of this research project is to identify critical success factors DOD program managers (PMs) can effectively apply to enhance the success of their acquisition programs. The success factors identified will provide a foundation on which to improve the defense acquisition system. The critical success factors to be identified are those program managers can implement within the framework of the current acquisition and procurement system, vice the multiple attempts to reform the system itself.
Background and Significance of the Problem
An important distinction in the defense procurement system is recognizing that there are two major categories of items purchased: major "weapon" systems and commercialtype "standard" items. While the majority of contract actions involve standard items, the majority of procurement funds go towards the major weapon systems. 3 Acquisition of major weapon systems is also where the greatest challenges to success and opportunities for improvement lie.
Dr. Jacques Gansler, Undersecretary of Defense for Acquisition and Technology notes that there is a public perception of mismanagement, waste and fraud in defense budgeting and procurement. He argues that despite headlines describing $5000 hammers and $2000 plastic caps for stool legs, DOD is one of the best-managed federal agencies.
However, with the average cost overrun on a weapon system of 40%, he also believes there is much room for improvement. 4 He suggests ways to improve the system: a better understanding of the procurement process from theory through implementation; consideration of the performance, costs and quality of weapons procured; competence and experience of the people who are involved in the acquisition process; and careful study of the unique defense environment and ways to improve it. He expects big changes as DOD moves into the 21 st century. He states, "Hopefully, we won't recognize acquisition in five years. To get there, we need to focus on training and education.
Otherwise, we won't meet the demands placed before us."
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In an attempt to solve acquisition management problems, DOD and Congress have assumed strong oversight roles. Reforms imposed by them have resulted in overmanagement and longer development and production phases. Micro-management, overregulation, over-specification, unstable funding and adversarial relationships with contractors have been mentioned as primary causes of procurement failures. 6 Many organizations within DOD acquire major weapon systems. They can all benefit from an examination of "lessons learned" and an analysis of critical success factors in acquisition management. By appropriately applying critical success factors, DOD program managers can become more successful in meeting their cost, schedule and performance requirements and avoid the pitfalls that often result in program restructuring or cancellation. DOD defense needs has all but disappeared; it has been merged into a national industrial base. The national industrial base has many customers, among which is the DOD. To meet the needs of these customers and remain competitive in global markets, these companies have become more innovative, rapidly evolving products, and less inclined to produce the specialized products DOD has traditionally purchased.
Limitations of the Study
The rapidly changing environment in which these companies operate has necessitated a move away from process oriented management towards a more flexible focus on areas that have the greatest impact: critical success factors. An early indicator of this trend was the emergence of Total Quality Management (TQM). TQM, while still process oriented, was used to identify and optimize processes critical to the success of the operation. DOD acquisition has mirrored this approach, embracing TQM and process improvement, only to find that the rapid changes in technology and the absorption of the defense industrial base into the more consumer driven national industrial base requires a more flexible approach. This is currently reflected in the move towards acquisition reform, with the reduction of process directives and emphasis on flexibility, teamwork and problem solving. Applying the critical success factor approach to acquisition management gives the program manager two benefits. First, it reflects the reality of managing in a fast-paced, evolving environment. Second, it helps program managers focus their attention on those factors that will have the greatest impact toward program success.
Critical Success Factors
Boynton and Zmud 1 define critical success factors (CSF) as "those few things that must go well to ensure success for a manager or an organization, and therefore, they represent those managerial or enterprise areas that must be given special and continual attention to bring about high performance" (emphasis in original). CSFs can be used by program managers to help achieve high performance and program success. This is analogous to the development of "metrics" and key areas for management tracking and attention. 3 Critical success factors can be divided into three areas: strategic planning/strategies, human resources and business practices.
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Strategic Planning/Strategies
The importance of strategic planning in all organizations is well known and documented. Program managers must be adept at capturing the needs (requirements) of their customers, and must be able to meet those needs better than any competing system or program. The decision to procure more C-17s or buy an off-the-shelf, nondevelopmental airlift aircraft (NDAA) is an example of the competition program managers' face. The C-17 program had to demonstrate marked cost and performance improvements in order to continue production beyond the first 40 aircraft, or face replacement by the NDAA. 5 At the broadest level, strategic planning and strategies can be called acquisition factors; those factors that can most influence the success or failure of the acquisition. For the purposes of this paper, the latter term will be used. Potential acquisition critical success factors include: As stated above, these potential success factors were chosen because they represent the most common program manager complaints and upper management attention areas.
Again, some of these potential success factors are seemingly difficult to quantify; most depend on a subjective determination of how much is enough (or too much). In general,
when an extreme exists, many will recognize it and agree. Such is usually the case with program successes or failures caused by resource factors.
Business Practices
Business practices are the methods and tools a program manager uses to transform organizational resources (money, people, and requirements) into defense systems (the product) as efficiently as possible. This area focuses on use of management information systems, management processes and other tools to effectively establish, monitor and control the acquisition process. This area is a key focus of regulations and ongoing acquisition reform efforts. While critical success factors can also be applied to this area, business practices, for the most part, are more science than art. As mentioned earlier, this study focuses on the art rather than the science of acquisition management, and assumes the program manager and his organization are already using appropriate management information systems, processes and tools. In addition, business practices tend to be promulgated at a higher management level and hence the program manager has little control over them. Because they are more science than art and mostly fall outside the program manager's normal span of control, business practices will not be addressed in this study.
Research Methodology
A technique developed by MacFarland 7 will be used as part of the approach. Factor analysis can best be characterized as a survey of literature, instead of a survey of subjects (people). Instead of a list of survey questions, a list of factors is used. Results are measured in much the same way as they are for conventional surveys.
The factor analysis technique measures the occurrence of key factors in a survey of literature. Literature related to the problem or research topic is selected and organized by subject area. Factors are divided into those relevant and applicable to each subject area.
The occurrence of a key factor in each article is noted. In a representative literature sample, a numerical consensus can be determined as to the relative importance of each key factor to the overall subject area.
By comparing the occurrences of a key factor in a number of articles against occurrences of other key factors in the same articles, factors can be rank ordered. For example, if a key factor is mentioned in five out of ten articles surveyed, it has a figure of 50% for comparison purposes. A factor mentioned in three of the same ten articles would have a value of 30% and would thus be less important in the survey of literature than the higher-ranking factor. In this way, factors can be compared and ranked. Conclusions can then be drawn as to the importance or emphasis the literature places on each factor.
How Factor Analysis will be Used
The factor analysis technique will be applied to the two CSF areas this study addresses: strategic planning/strategies and human resources. Articles relating to program management, program successes and program failures will be evaluated against a list of candidate critical success factors within the two CSF areas this study addresses.
Within each area, critical success factors will be selected from the list of key factors. The critical success factors will be those within each area with the highest percent correlation in the literature surveyed. Because the highest correlation was 59%, the degree of significance was calculated by using 59% as the maximum. Factors with correlation between 32% and 59% were considered to be the most significant. Factors with correlation between 14% and 31%
were judged moderately significant. Factors with less than 14% correlation were considered to be least significant. 
Findings
The results correlated well with a similar study that used the conventional survey method. All the critical success factors identified below fell in the top category of those identified by the study using conventional surveys. Program managers should guard against overstated requirements that delay production and lead to higher costs. 
Acquisition Strategy
Like any business strategy or strategic plan, the acquisition strategy is situation and resource dependent. The program manager should examine the internal and external environment to gauge resources and support available. The acquisition strategy should be crafted to help further the program objectives, while meeting constraints placed upon the program by external regulators and regulations.
Snoderly and Acker 4 cite one strategy used to reduce acquisition time and costs. The
Defense Support Program, which produces ballistic missile early warning satellites, had a requirement to purchase four satellites from their sole-source contractor, TRW, over a five-year period. Normally, the four satellites would be separately funded, purchased individually, and programmed for delivery in succeeding years. Parts and material purchases for each satellite would be made separately. Administrative costs and potential part obsolescence costs would also be high. Assembly and test production gaps would be created due to uneven production and funding.
The acquisition strategy actually pursued offered cost savings of $134 million for the procurement. The strategy involved acquisition of parts for all four satellites at one time, in more economic quantities. A single qualification test for all four satellites, due to continuity of design and production also contributed to efficiency. Finally, the above efforts would result in delivery of the last satellite one year early, saving program administration costs. The acquisition strategy was approved because the program was well established with validated requirements and little chance of change or cancellation.
Another well-known acquisition strategy is the practice of splitting purchases of items. Most notably, this has been done with great success with air to air missiles and fighter engines. When quantities to be procured are sufficiently large, designs are stable, and multiple annual buys are planned, leader/follower procurements work well. The field of competitors for production is narrowed to two who then compete annually based on criteria such as cost, performance enhancements and reliability for production buys.
While both are awarded production contracts, the contractor that better meets the specified criteria is awarded a higher share of the production.
Since each acquisition is different, it is incumbent upon the program manager to establish his team early, define important goals, and with the assistance of his team, craft an acquisition strategy that will best meet those goals.
Works Well When Fielded
The ultimate test and determinant of the success of a program is if the item procured works well in the environments and missions it was developed to meet. Delays in procurement or cost overruns are temporary (sometimes program threatening) problems that must be managed in order to keep the program alive. Those problems are often forgotten once the system is fielded and has a chance to mature. Examples of poor systems that eventually became operational successes abound. The AH-64 Apache helicopter, M-1 tank and C-17 can be included in this category. At one point or another during their development testing or production, these programs all suffered failures and setbacks. These failures were instructive and ultimately served as stepping-stones to the programs' success.
Program managers and their teams need to recognize that success is not a given.
Setbacks will occur. The true test of the program manager and his team is not how they handle successes but how they prepare for and handle failure. Key to this is development and use of risk management tools by the program manager to identify potential risks and mitigation strategies. While schedules slip and costs grow, the main concern of the ultimate user is if the system works well when fielded.
5
Stability
Stability is important to program success. Just as it is difficult to hit a moving target, is it also difficult to manage a program that lacks stability. Changes in requirements, budgets, and resources make program planning and execution difficult. The program manager must act to maintain stability where possible and manage change where stability is not possible. The program manager, as the prime program advocate, must act to lay the groundwork for external support that will help maintain stability.
Instability is the common factor in most defense acquisition problems. Clay 6 suggests five conditions for creating stability:
• A few key system objectives, consistent with strategies and user needs that are correctly identified and held constant.
• Cost, schedule, and performance estimates that are realistic. He defines realistic as the probability of over-performing being equal to the probability of underperforming.
• Trained and experienced personnel assigned to the program and work to achieve the program objectives.
• Resources approved and promised during the planning phase are provided unless the program fails to achieve its objectives.
• Commitments to complete acquisition tasks are fulfilled.
Program stability can be equated with quality expert W. Edwards Demming's constancy of purpose and has long been recognized as perhaps the single most important contributor to efficiency and effectiveness in acquisition. 7 Unfortunately stability is often a rare occurrence in acquisition programs. Political, budgetary and operational factors will act against the program manager's best efforts to maintain stability. Program managers need to be vocal advocates for their programs, planning for stability, but accommodating changes that will inevitably occur. Where possible, establishment of a modest management reserve (both budget and schedule) and risk management efforts aimed at sources of program instability can help the program manager be better prepared for program changes.
Program Manager Skills
The At one time or another, the program manager must be counselor, engineer, designer, historian, accountant, logistician, administrator, strategist, planner, leader coach and commander. The PM will have to develop and use expert judgement relative to all these functions and more, including congressional and public relations. The PM must also be a student, because many in the acquisition world have invaluable lessons to pass on.
Without these skills, experience and lessons, the PM may find it difficult to optimize cost, schedule and system performance. First and foremost, the program manager must realize that success lies in how effectively he or she leads, motivates and supports the people assigned to the program office. The policy applies to all members of the DOD acquisition workforce and requires members to engage in continuous learning activities, earning a specified minimum of "learning points" every two years. Employees may earn points through a variety of formal and informal and experiential and professional activities.
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Program Manager Responsibility and Authority
The program manager is responsible for the success or failure of the program, yet there are many factors outside the span of his or her control. The program manager must assume the authority commensurate with the responsibility for insuring program success.
In the words of one program manager, "Any program manager has as much authority as he is willing to step up and take."
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The program manager is ultimately responsible for the success of his or her program.
Success is often measured in how well the program meets cost, schedule and performance targets. To be successful, the program manager must be able to balance these three objectives and work within the framework of change and uncertainty. The program manager must guard against challenges to his authority, or actions that undermine his position of responsibility. These challenges often come from outside the program. 
